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KuNIHIKo TAMAKI, M.D., AND STEPHEN I. KATZ, M.D., PH.D. 
Dermatology Branch, National Cancer Institute, National Institutes of Health, Bethesda, Maryland, U.S.A . 
Results of transplantation and chimera studies indi-
cate that epidermal Langerhans cells are derived from 
precursor cells originating in bone marrow. 
There has been controversy on the origin ofLangerhans cells 
(LCs) since they were discovered in 1868. Professor Breathnach 
has, in this issue, summarized the "critical" experiments that 
have proved "incontrovertible" evidence for their origin [1). 
Some of the most critical experiments to date have excluded an 
ontogenic relationship between LCs and cells of the melanocytic 
series but have not provided definite proof of the origin of LCs. 
Considerable evidence has indicated that LCs are probably 
of mesenchymal origin [2]: their distribution in mesodermal 
tissues (dermis, lymph node, and thymus), their similarity 
(presence of Birbeck granules) to cells found in persons with 
histiocytosis X [3], malignant histiocytosis [ 4], and hairy-cell 
leukemia [5], and their surface marker characteristics, which 
are similar to those of cells of the monocyte-macrophage series. 
Specifically, LCs have Fc-IgG receptors, C3 receptors, and Ia 
(immune-response-gene-associated) antigl)ns encoded for by 
the major histocompatibility complex [6). In addition, LCs may 
subserve the antigen-presenting and alloantigen-stimulating 
functions of !a-bearing macrophages [7]. 
We have reviewed our studies that provided "incontroverti-
ble" evidence that LCs are derived from precursor cells origi-
nating in bone marrow· [8], and this paper presents a brief 
review of our major findings; we also report th e results of new 
origin. Taken together the results of these studies indicate that 
epidermal LCs are derived from and are continually repopu-
lated by a mobile pool of precursor cells that for the most part 
originate in bone marrow. Because indeterminate cells (cells 
sharing th e ultrastructural characteristics of LCs except for the 
Birbeck granules) have Fc-IgG receptors [9] and Ia ant igens 
[10] , the above conclusions regarding the ontogeny of LCs are 
probably also germane to indeterminate cells. The details of 
our studies have been reported elsewh ere [11]. 
More recent studies of radiation-induced chimeric mice 
showed that replacement of the resident LC population was not 
detected 7 days after chimerization, but a small percentage of 
donor LCs were first detected 13 days after chimerization 
(Table). By the 32nd day after chimerization, 1.2% of all th e 
epidermal cells were of donor bone marrow origin, and these 
cells were all LCs. This figure represented approximately 33% 
of the total number of LCs identified in the epidermis of the 
chimeric mice (Table). This replenishment was somewhat 
slower than that seen in mononuclear cells of peripheral lym-
phoid organs (spleen and peripheral blood). The reason for this 
phenomenon is unknown, although it may reflect the relatively 
slow rate of loss of the resident LC populat ion. 
Although there may be a small population (less than 1%) of 
LCs capable of proliferating while they reside in the epidermis 
[12,13], our results indicate that the bulk of epidermal LCs are 
of bone marrow origin. Through use of these types of experi-
mental methods, it should now be possible to assess the precise 
turnover time of LCs. 
TABLE Detection of major histocompatibility alloantigens on epidermal cells of chimeric mice soon after chimerization" 
Donor Recipient Days'' % !a-positive % Lm1gerhans ceUs Controls % la-positive (from donor) (from donor) 
BALB/ c C57BL/ 6 7 0 0 BALB/c 4.2 
13 0.4 C57BL/6 3.9 
18 0.5 9 
32 1.2 34 
" C57BL/ 6 mice were irradiated with 850 Rand within 2 hr were given 2.5 to 3 X 107 BALB/c bone marrow cells. 
b After chimerization. 
studies on LCs of th e epidermis in chimeric mice soon after 
chimerization. Our technique for identifying LCs utilized the 
finding that LCs h ave Fc-IgG receptors and thereby form 
rosettes when incubated with ox erythrocytes coated with the 
IgG fraction of a rabbit anti-ox-erythrocyte antiserum. After 
rosette formation an indirect immunofluorescence assay was 
performed with various alloantisera. In this way we could 
identify the origin of LCs in any epidermal cell suspension [9]. 
In the 1st of our studies, most LCs isolated from skin of 
mouse A (donor) transplanted onto an A X B hybrid mouse 
(recipient) were of recipient (A X B) origin after 3 wk, an 
indication that LCs are derived from a mobile pool of cells, but 
not an indication of their origin. In the 2nd set of experiments 
LCs in epidermis of an irradiated mouse (A) reconstituted with 
an intravenous injection of donor (B) or (A X B) bone marrow 
cells were, after about 3 mo, for the most part of B or A X B 
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